Survival and phenotypic characteristics of axotomized neurons in spinal ganglia.
Trauma to the peripheral processes of sensory neurons of different subpopulations was followed by indirect immunohistochemical analysis of the expression of Bcl-X(L) and Bax, which are, respectively, antiapoptotic and proapoptotic proteins of the Bcl-2 family, and also of the cytokine interleukin-1beta, with the aim of identifying the roles of these substances in controlling apoptosis. The survival abilities of these neurons after central and peripheral axotomy were compared by studying the expression of the high molecular weight component of the neurofilament triplet NF200 and isolectin B4 (IB4). By day 30 after central axotomy, there were no changes in the total numbers of neurons in ganglia L(IV)-L(V) in rats, though there were significant reductions in the numbers of NF200+ neurons. In spinal ganglion L(V) of mice, the proapoptotic protein was detected in the nuclei of 46% of small neurons, which account for 20% of all neurons in the ganglion. By day 30 after nerve compression, Bax was expressed in the nuclei of 30% of neurons and the cytoplasm of 20% of neurons. In intact animals, the antiapoptotic protein Bcl-X(L) was seen in the cytoplasm of 30% of small neurons, as well as in satellite cells surrounding large and intermediate neurons. By day 30 after nerve trauma, Bcl-X(L) was not expressed in spinal ganglion L(V). Interleukin-1beta was present in the cytoplasm of 17% of neurons belonging to the subpopulations of large and intermediate neurons. By day 30 after nerve compression, interleukin-1 beta+ neurons were not identified.